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The dynamics of the content of protein-bound iodine (PBI) in the ear ly  period after  resusci ta t ion  
f rom clinical death lasting 5 min caused by blood loss and interruption of the circulat ion for 10-12 rain 
produced by e lec t r ic  shock was investigated in experiments  on 33 dogs. The cha rac te r  of changes in thyroid 
function after the terminal  state was closely connected with the eventual resul t  of resusci ta t ion.  In cases  
when a decrease  in the PBI content of the plasma was observed  6 h after resusci ta t ion,  the animals showed 
res tora t ion  of CNS function. In animals which die 12-24 h af ter  resusci ta t ion,  a marked increase  in the 
PBI concentrat ion in the blood was observed.  

The resul ts  of resusci ta t ion  af ter  clinical death are  closely related to the cha rac t e r  of responses  of 
the endocrine sys tem la the  posthypoxic period. This has been demonstrated,  in par t icular ,  for the p i t u i t a r y -  
adrenal  cortex sys tem [1]. 

The object of this investigation was to study the dynamics of the content of thyroid hormones  in the 
p lasma in the r ecove ry  period af ter  var ious types of terminal  s tate .  

E X P E R I M E N T A L  M E T H O D  A N D  R E S U L T S  

Two ser ies  of experiments  were ca r r i ed  out on 33 dogs. In the experiments  of se r ies  I (20 animals) 
clinical death for 5 rain was produced by acute blood loss .  In se r ies  II (13 animals)  the circulat ion was 
stopped for  10-12 min by e lec t r ic  shock. The animals were resusc i ta ted  by the method of Negovskii and 
co-workers  [6]. The protein-bound iodine (PBI) of the plasma was determined by a modified B a r k e r ' s  
method [7]. Blood for  investigation was taken f rom the animals '  femoral  a r t e ry  in the initial state, during 
agony, af ter  res tora t ion  of the corneal  reflexes,  and 6, 12, and 24 h after resusci ta t ion .  

Resumption of cardiac  activity in most  animals in the experiments  of se r ies  I took place 0.5-1.3 r a in  
after  the beginning of resusci ta t ion,  and as late as 1.5-5 rain af ter  resusci ta t ion  only if f ibri l lat ion of the 
hear t  developed (6 experiments) .  After resusci ta t ion of the animals in se r ies  II the a r te r ia l  p r e s s u r e  was 
maintained for 2-3.7 min by external cardiac  massage  at the level of 60-100 mm Hg, after  which the cardiac  
activity could be r e s to red  by e lect r ical  defibrillation. Respirat ion and the corneal  ref lexes r ecove red  
(Table 1) more  rapidly in animals surviving after  clinical death. 

The charac te r  of changes in the plasma PBI concentrat ion in post terminal  s tates  var ied  depending on 
the outcome of resusci ta t ion  (Table 2). In animals surviving clinical death and subsequently regaining the 
functions of their  central  nervous sys tem,  the plasma PBI level was lowered in the posthypoxic period.  If 
the r ecove ry  period followed an unfavorable course,  the plasma PBI concentrat ion was increased  6 h af ter  
clinical death. These animals died as a rule between 12 and 24 h af ter  resususci ta t ion .  The plasma PBI 
level 6 h af ter  resusci ta t ion was 3-4 times higher in animals which subsequently died than in those which 
survived.  

When the pos t resusc i ta t ion  period followed a favorable course,  depress ion of the s ec r e to ry  function 
of the thyroid was thus depressed,  and thyroid hormones were  utilized by the t issues ,  but if the neurological  
state of the animals after  resusci ta t ion was poor, thyroid function was activated and thyroid hormones  
accumulated in the blood. The resul ts  of these experiments  are  in agreement  with data in the l i te ra ture  
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TABLE 1. Character  of Development of Terminal  State 
and Resusci tat ion af ter  Clinical Death (M• 

Time taken [ Recovery (in rain) [Outcome 
Ser/es of to produce l- [of re- 
experiments terminal [ [suscitation 

[state(inmin 1 / 
12.51-+ 1,45 
14,26-+ 1,92 

2,70-+0,21 
1,38-+ 0,35 

of respir- of corneal 
a t ion  reflexes 

4,36-+0,36 12,24-+0,85 
8,51-+ 1,31 16,99-+ 2,59 
P<0,01 P>0,05 

4,49-+ 0,85 12,51-+ 1,04 
5,29-+ ! ,64 t3,77+--3,49 

Survival 
Death 

Survival 
D eath 

II 
9 

10 
8 

TABLE 2. Changes in P lasma  PBI Concentration (in ttg%) during 
Exper iment  (M• 

I1 

Before 
terminaI 
state 

1,21-+0.21 
(32) 

Plasma PBI concentration (In ~ g%) 

During Recovery period Outcome 
ago@ of resus- 

citation 

1,04-+ 0,46 
(17) 

initial state 

1'16-+0'16 (20) ] 

I 

],49• 0,5 
02) 

after 6 h 

0,66--- 0,23 
(10 

1,82• 0,28 
(8) 

P<O,Ol 

0.85- + 0,37 
(1o) 

3,2 + -- 0,63 
(3) 

P<0,01 

after 12 h 

0,72- + 0,38 
(9) 

1,15-+0,35 
(5) 

after 24 h 

0,95• 0,43 
(1o) 

Survival 

Death 

Survival 

Death 

[3, 4, 5, 8, 9, 10] indicating inhibition of thyroid function and stimulation of absorption of thyroid hormones 
by the t issues in states of s t r e s s  (hypoxia, shock, surgical  operations,  etc.). On the other  hand, the thyroid 
may not exhibit this response,  or  it may be activated in the case of exposure to a combination of extreme 
stimuli,  during s t r e s s  in deaort icated animals and against  the background of an excessive response  of the 
pi tui tary - adrenal sys tem.  The special  role of this las t  factor  in the activation of thyroid function in the 
present  experiments  is indicated by resul ts  which have been published [2] showing a prolonged sympath ico-  
adrenal response  and activation of the adrenai cortex in the case of severe  neurological  dis turbances during 
the post resus  citation period. 

A link is thus observed between the charac te r  of changes in thyroid function and the sever i ty  of the 
course  of r ecove ry  af ter  resusc i ta t ion  and its outcome. 
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